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ABSTRACT : 



PROBLEM TO BE SOLVED: To provide a liquid crystal display device, 
which 

prevents display unevenness and icing of the outside of its liquid 
crystal 

window in the front, that are caused when the liquid crystal display 
device is 

used at a low temperature . 

SOLUTION: In a device main body 1, a liquid crystal display unit 4 
and the 

front glass 2 of the transparent window for allowing an observer to 
see 

information are provided, and a surface heater 3 is installed on the 
internal 

surface of the front glass 2 and a rod type lower heater 5 is 
installed below 

the liquid crystal display unit 4 . The heat convection 7 of the 
lower heater 5 

generates the natural convection of air in the air layer 6 between 
the surface 
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heater 3 and liquid crystal display unit 4, so that the entire 
surface of the 

liquid crystal display unit 4 and the front glass 2 can be raised in 
temperature almost uniformly. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not 

reflect the original precisely. 

2.**** shows the word which can not be translated. 

3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the liquid crystal display currently 
used for goods conveyance guidance, the measuring instrument, the computer, 
the word processor, etc., and a suitable liquid crystal display to use it in a low- 
temperature environment in detail especially. 
[0002] 

[Description of the Prior Art] For example, in case a fish is shipped using a fork 
lift truck in the low-temperature environments in a cold storage warehouse etc., a 
signal is sent to the liquid crystal display which loaded the fork lift truck with 
directions of which fish of which shelf to take from the central wireless processing 
room on radio, and an operator works, looking at the display. In this case, a liquid 
crystal display will be put on the low temperature like minus 40 degree C from 
minus 20degree C. 

[0003] However, the liquid crystal used for a display has the property of liquid 
crystal only in a certain fixed temperature requirement, and turns into the usual 
crystal at low temperature, therefore - if a liquid crystal display is used in low- 
temperature environments, such as a cold storage warehouse, - the 
responsibility of liquid crystal - late - becoming - animations, such as an 
alphabetic character, - not seeing - **** - ** 

[0004] Therefore, in order to prevent the temperature fall of liquid crystal, the 
attempt which combines a heating heater and the blower for gas stirring with 
liquid crystal, and obtains whenever [ uniform liquid crystal surface temperature ] 
is made. 
[0005] 

[Problem(s) to be Solved by the Invention] However, a blower tended to break 
down with the heating means by which the conventional proposal is made, and 
vibration resistance was bad. And the power source and power for blowers are 
needed, and a miniaturization also has faults, such as difficulty. Although the 
transparent field heater was put between the interior of liquid crystal and there 
was also a thing also besides be fastidious, since the whole did not become 
uniform temperature since temperature nonuniformity is in the liquid crystal itself 
even if it adopts this technique, but the outside of a liquid crystal display aperture 
had moreover frozen over, a display did not see and **** was not solved at all. 
[0006] Then, this invention aims at offering the display nonuniformity generated 



at the time of use at the low temperature of a liquid crystal display, and the new 
equipment which prevents freezing of the outside of a front liquid crystal display 
aperture. 
[0007] 

[Means for Solving the Problem] the liquid crystal display which displays 
information in order that this invention may solve the above-mentioned technical 
problem, the body of equipment which has the transparence aperture which 
makes an observer check information by looking while holding this liquid crystal 
display, the 1st heating means formed in this transparence aperture inside, and 
said transparence aperture - or - this - it consists of the 1 st heating means, an 
air space which prepared between liquid crystal displays, and the 2nd heating 
means which formed in the lower part of said liquid crystal display. That is, this 
invention carries out the temperature up of the whole liquid crystal surface and 
the transparence aperture to homogeneity mostly by the gaseous heat transfer 
and the gaseous free convection in an air space by preparing an air space 
between a transparence aperture or the 1st heating means, and a liquid crystal 
display. Furthermore, the convection-current effectiveness of the gas in an air 
space is made remarkable with the 2nd heating means formed in the lower part 
of a liquid crystal display. 

[0008] Here, although a liquid crystal display is what pinched liquid crystal and an 
ITO electrode etc. can be used for it as a transparent electrode between the 
glass substrates of a pair with which the transparent electrode was formed in the 
inside, for example, it is not limited to this. Moreover, liquid crystal may use which 
thing for nematic structure, smectic structure, and cholesteric structure etc., and 
thermotropic liquid crystals, such as a 4-methoxy benzylidene-4-butyl aniline and 
p-phenyl benzal-p-aminoethyl benzoate, can be used. In addition, especially the 
information displayed on a liquid crystal display is not limited, but is used for 
goods conveyance guidance, a measuring instrument, a computer, a word 
processor, etc. by the information including all the information on text and 
numerical information. 

[0009] The body of equipment is constituted by frames, such as a metal and 
resin, and it has the transparence aperture which makes an observer check the 
information on a liquid crystal display by looking while it holds a liquid crystal 
display in the interior. As a metaled frame, iron, aluminum, etc. can be used and 
strengthening resin, such as FRP and a vinyl chloride, can be used as a frame of 
resin, for example. Furthermore, if the transparence aperture is formed by 
transparence members, such as glass and Pori acrylic resin, it is good anything, 
and a transparence aperture is formed according to the area of a liquid crystal 
display. 

[0010] The 1st heating means has the desirable field heater which heats the 
whole liquid crystal surface (whole screen surface) and the transparence 
aperture of a liquid crystal display, and has the almost same area as the area of 
the screen of a liquid crystal display. Moreover, the 1st heating means needs to 
be a heating means of transparence, as a check by looking of an observer's 
liquid crystal display is not barred. As such a heating means, although field 
heaters, such as antifog glass, can be used, it is not limited to these, for 



example. Although what carries out feedback control based on the signal of a 
temperature sensing element corresponds so that temperature sensing 
elements, such as a thermistor, may be prepared in the screen and it may 
become predetermined temperature, heating control of a heating means may not 
be limited to this, but opening control is sufficient as it. In addition, the installation 
of the 1st heating means is an inside [ of a transparence aperture ], i.e., the 
screen of liquid crystal display, side, and carries out adhesion etc. to the front 
face of the transparence aperture inside or a liquid crystal display. The heat 
capacity of the 1st heating means is 100 - 1 kW/m2, although influenced by the 
area of a liquid crystal display, the configuration, etc. It is desirable. 
[001 1] An air space is for carrying out the temperature up of the whole liquid 
crystal surface and the transparence aperture to homogeneity mostly by gaseous 
heat transfer and a gaseous free convection, when the 1st heating means is 
pasted up on the transparence aperture inside, between the 1st heating means 
and liquid crystal displays serves as an air space, and when the 1st heating 
means is pasted up on the front face of a liquid crystal display, between a 
transparence aperture and liquid crystal displays (1st heating means) serves as 
an air space. Although air layer thickness is based also on the magnitude of a 
liquid crystal display, it is 3-6mm preferably 1-20mm. 
[0012] Moreover, although it can be used for the 2nd heating means, the 
cylindrical heater which it is and generates heat according to a current, for 
example, the power form resistor, for being prepared in the lower part of a liquid 
crystal display, and making remarkable the convection-current effectiveness of 
the gas in the above-mentioned air space, it is not limited to this. The installation 
of the 2nd heating means is the lower part of a liquid crystal display, and needs 
to open sufficient distance for making the gas in an air space cause the 
convection current. Therefore, the distance of a liquid crystal display and the 2nd 
heating means is 8-1 5mm preferably 5-30mm. In addition, although what carries 
out feedback control based on the signal of a temperature sensing element 
corresponds so that temperature sensing elements, such as a thermistor, may be 
prepared in the screen and it may become predetermined temperature like 
control of the 1st heating means, control of the 2nd heating means may not be 
limited to this, but opening control is sufficient as it. The heat capacity of the 2nd 
heating means is 100 - 1 kW/m2, in order to make remarkable the convection- 
current effectiveness of the gas in an air space. It is desirable. 
[0013] 

[Embodiment of the Invention] The gestalt of operation of this invention is 
explained based on a drawing. Drawing 1 shows one example of the liquid 
crystal display of this invention, drawing 1 (a) is a front view and (b) is a side 
elevation. One in drawing 1 is a body of equipment, and is the frame of the 
hollow which stuck the heat insulator on the metal casing inside. The 
transparence aperture slack front windshield 2 is formed in the front face of the 
body of equipment. Moreover, the 1st heating means slack side heater 3 is 
installed in the inside side of a front windshield 2. The field heater 3 is a 
transparent heater, for example, a bright film heater can be used for it. The 
thermoregulator which is not illustrated is attached to the field heater 3, and it is 



warmed by predetermined temperature. 

[0014] 4 is the liquid crystal display installed perpendicularly in the body 1 of 
equipment, and between the glass substrates of a pair with which the transparent 
electrode was formed in the inside, a liquid crystal display 4 becomes unable to 
pinch liquid crystal, and can use ITO, for example as a STN transparency form 
and a transparent electrode as liquid crystal, for example. Although the 
illustration abbreviation of the drive circuit which drives a transparent electrode, 
and the light source for back lights of liquid crystal has been carried out, these 
can use a well-known thing. Moreover, a signal may be sent to a drive circuit by 
wireless from an external central-process room, or a signal may be sent to it by 
the built-in processing circuit. A liquid crystal display 4 and the field heater 3 keep 
a certain spacing, and are installed, and this spacing serves as an air space 6. 
[0015] Moreover, 5 is the lower heater of the shape of 2nd heating means slack 
rod, keeps a certain spacing in the lower part of a liquid crystal display 4, and is 
installed in it. The lower rod-like heater 5 is a heater which generates heat 
according to a current, for example, a power form resistor is used for it. The 
thermoregulator which is not illustrated is attached like the heater 3 and this 
lower heater 5 is also warmed by predetermined temperature. 
[0016] Since the liquid crystal display of this invention is the above configuration, 
even when using it in low-temperature environments, such as a cold storage 
warehouse, the air in an air space 6 can give an indication which maintains a free 
convection at the temperature near homogeneity, and does not have [ free 
convection ] nonuniformity in the whole surface of a lifting and a liquid crystal 
display 4 by the heat convection 7 generated at the lower heater 5. Moreover, 
freezing to a front windshield 2 can be lost at the field heater 3. 
[0017] In addition, by selecting the capacity of the field heater 3, the location of 
the lower heater 5, capacity, spacing of a front windshield 2 and a liquid crystal 
display 4, and the temperature detection location of a thermoregulator, although 
the liquid crystal display 4 was perpendicularly installed with the above- 
mentioned configuration, even if there are not only perpendicular installation but 
some inclinations, almost uniform temperature distribution can be acquired. 
[0018] Moreover, the field heater 3 can also be attached to the front face of a 
liquid crystal display 4, or an order side, and may share the thermoregulator 
which controls a heater by one. Furthermore, if a metal plate is formed through 
spacing on the rear face of a liquid crystal display 4, the convection-current 
effectiveness can be made to increase further like a front-face side. 
[0019] 

[Example] The example which examined the effectiveness of the liquid crystal 
display concerning this invention on the following temperature control conditions 
is shown below. 

condition: - ambient-temperature: - 40--40 degree C liquid crystal display: - 
196x150mm (monochrome display) 

Front heater: It is [ a liquid crystal display and ] the same area and 15W (about 
510 W/m2) mostly. 

Lower heater: 20W Distance of a front heater and a liquid crystal display: About 
5mm Distance of a lower heater and the liquid-crystal lower-limit section: About 



10mm Laying temperature of a thermoregulator: The result of having examined 
the phenomenon of actuation (a display, response) of the liquid crystal display by 
the existence of 0-degree-C heater and front-windshield freezing is shown in 
Table 1. In addition, the normal of a display and a defect judged on the following 
criteria by viewing. 

[0020] Display unevenness: ****** which the whole liquid crystal surfaces are 
almost uniform brightness and brightness, and an alphabetic character can 
recognize clearly Answer: Answering [ within in about 0.5 seconds ]-after signal 
input ice Join: Thing [table 1] whose front face of glass a graphic character can 
be read clearly and is not a nebula color 



According to this invention, it turns out that it operates normally and a front 
windshield does not freeze over on any temperature conditions (-20 degrees C or 
less) so that more clearly than Table 1 . 

[0021] Moreover, although the temperature gradient arose with a liquid crystal 
display side location as shown in Table 2 when the installation location of the 
liquid crystal display side of a liquid crystal display was changed, all the 
phenomena of actuation (a display, response) of a liquid crystal display and front- 
windshield freezing were good by arranging a field heater and a lower heater like 
this invention. 
[0022] 
[Table 2] 



[0023] 

[Effect of the Invention] According to this invention, since the temperature up of 
the whole liquid crystal surface and the transparence aperture can be mostly 
carried out to homogeneity by the gaseous heat transfer and the gaseous free 
convection in the air space of the front face of a liquid crystal display, the legible 



device which does not have freezing in a display window and moreover does not 
have nonuniformity in the display of liquid crystal can be offered. 



[Translation done.] 



